"an outbreak sample collection triggering event" for probable viral hepatitis is defined as "clustering of cases from a particular village or urban ward where more than two cases of jaundice occur in different households or >10 jaundice cases per week per primary health centers." Using a sample of convenience, blood samples and basic demographic characteristics were collected from the first ten probable cases. About 5 ml of the blood sample is collected; serum is separated and transported in reverse cold chain to the designated referral laboratory located at RMRC for testing. The etiology is identified based on an enzyme-linked immunosorbent assay (ELISA) test (MP Diagnostics, MP Biomedicals Asia Pacific, Singapore) for HEV immunoglobulin M (IgM) antibodies.
For this analysis, we identified outbreaks by linking laboratory results to probable viral hepatitis cases in surveillance reports based on time, place, age, and sex for the year 2012 and 2013 (until September). If ELISA test was found positive in one or more probable viral hepatitis cases in any outbreak, it was considered an HE outbreak. We also linked laboratory results of probable hepatitis from patients seeking treatment, 12 health facilities (10 hospitals and 2 health centers) that tested the samples at the RMRC. All probable hepatitis cases with available ELISA test results at RMRC during the study period were included. We extracted results and age-sex characteristics from laboratory records.
The locations of outbreaks were marked on a map based on geographical information system (GIS) coordinates. We identified the location where probable viral hepatitis outbreaks were reported by name (village/block/district) on Google map and extracted the GIS coordinates from the website. The GIS coordinates were used to plot outbreak map using ARC GIS software (version 10.2). Because of HEV infection is associated high mortality among pregnant women, we stratified HE cases by age groups with a separate group of 15-45-year-old representing women in reproductive ages. Characteristics of independent variables were examined by cross-tabulation using a Chi-square test (P < 0.05). Kruskal-Wallis nonparametric test was used for continuous variables. Data analysis was conducted in Stata 12 (College Station, Texas, USA).
Government authorities collected this data from IDSP and informed consent was not required by the government. All personal identifications were delinked to ensure confidentiality.
From January 2012 to September 2013, we identified 32 probable viral hepatitis outbreaks in 12 districts. Patient laboratory results for 15 outbreaks were not available. Of the remaining 17 outbreaks, 296 probable viral hepatitis cases were identified. Of these 296 cases, 139 cases were sampled and 46 (33.1%) were found HEV positive. These 46 confirmed cases were from 14 different outbreaks in eight districts [ Figure 1 ]. Forty-one percent of the confirmed cases were aged 16-45 years representing women in reproduction age group [ Table 1 ]. The mean age in HEV IgM in females was significantly lower than males (13.5 vs. 27.6; P < 0.05). There were two deaths; however, further details could not be obtained. Most HEV outbreaks were on the East coast (Jagatsinghpur, Khordha, and Cuttack) and Western region including tribal areas (Bargarh and Kalahandi). Laboratory results were available for 507 sporadic probable viral hepatitis cases from hospital reports, of them 18.2% were positive by HEV-IgM ELISA. Of these 507 cases, age and sex characteristics were available for 495 sporadic cases [ Table 1 ]. Of hospital-reported cases among females, 34.3% reported HE cases in women 16-45-year-old, while 77.1% of all cases occurred in 6-45 years.
The HEV outbreaks indicated two seasonal peaks. Seven out of 14 (50.0%) laboratory-confirmed outbreaks were reported between August and October, while another four (28.6%) were reported from January to March (data not shown). As detailed information on individual outbreaks was not available, epidemic curves could not be drawn.
We identified a number of HEV outbreaks and patients seeking treatment for HE infections in Odisha, suggesting significant underreporting of HE infection. Given that 14 of 17 probable viral hepatitis outbreaks were HE, it is possible that a majority of the 15 untested outbreaks were also due to HEV resulting in underrepresentation bias. Among cases seeking care at medical facilities, we also found that four of every ten laboratory-confirmed HEV cases were in females and more than one-third were women of childbearing age. While these women were not followed up and deaths were not documented, it would not be unreasonable, given the high case fatality rate among pregnant women and the significant number of women of childbearing age who sought treatment for HE infection, that some maternal deaths may be due to HEV in this and other endemic areas.
The use of GIS approach in this analysis has helped to locate geographical proximity of probable hepatitis outbreaks. For example, some geographical locations standout because of the outbreak clustering mainly due to positive cases and untested cases [ Figure 1 ]. Such GIS approach can be used in risk visualization, geographical targeting, and planning evidence-based disease control measures.
Although a worldwide systematic literature report showed highest number of reported HE outbreaks from India, the reported number of outbreaks are considered underestimation of disease burden. [10] A descriptive analysis of IDSP data available at national level from 2011 to 2013 showed 19,508 reported cases and 78 HEV outbreaks. [11] In that analysis, <4 hepatitis outbreaks (includes both hepatitis A and E) were identified from Odisha. Whereas, our descriptive study identified 14 HEV outbreaks alone in Odisha in a shorter period. This was possible because we performed an additional step in the analysis to link probable hepatitis cases and outbreaks to laboratory reports which yielded more patients. Another laboratory-based study from Virology Research and Diagnostic Laboratory, Government Medical College, Amritsar that received samples from surrounding districts during the study period of January 2015-March 2016, found 68.4% (n = 65) of 95 sample received were positive for HEV. [12] In our study, positivity rate in hospital reports was far lower at 18.2% potentially due to variation in clinical criteria of blood sampling, sending sample for testing, difference in ELISA kits, and epidemiological differences. We did not find other studies in India that described HE cases and outbreaks at regional, state, or national levels although there were many studies across India that described single outbreaks or hospital records. [7, [13] [14] [15] [16] [17] [18] [19] [20] The information on the actions taken to control outbreak was unavailable. The recommended viral hepatitis outbreak actions by IDSP are clinical verification, standard case management, active search of cases, serological investigations, and ensuring safe water supply. In addition, active search of pregnant women having jaundice in the second or third trimester is recommended. Such pregnant women are to be observed and referred to district hospital as and when required for the better management. It is also recommended to investigate water treatment plant to ensure safe water supply.
While in the long-term, providing safe water and sanitation will reduce HE incidence, in the short-term, the morbidity and mortality can be reduced by vaccination. For HE, a randomized placebo-controlled trial among adults in China showed 100% efficacy, 13-month postvaccination. [21] The vaccine was [22] but not licensed in India or prequalified by the World Health Organization.
This study has limitations as the data used here were collected through routine surveillance system. The depth of investigation may have varied between outbreaks, and it is likely that many outbreaks and sporadic cases were not investigated or reported. Such underreporting of infections is common and expected with passive surveillance system. [23] The clinical background of cases, other associated infections such as hepatitis A and reasons for outbreak and details related to death were not available. Field staff may have obtained blood from a sample of convenience, not a random sample. Thus, these results are likely biased by choice of patients selected for sampling and caution should be exercised in generalizing it to other population. The occurrence of HE infection among pregnant women could not be ascertained, as pregnancy status was undocumented. The laboratory specimens of sporadic hospital cases originated from facilities located in two populous cities of Odisha. This may over represent cases from urban areas.
Although misclassification of HEV infection may be possible, sensitivity and specificity of ELISA test is 98% and 96.7%, respectively. On the other hand, many samples came from geographically distant places, which involves operational and logistics challenges in the shipment of samples in ideal conditions may have contributed to the negative results. Despite the limitations, the routine surveillance system is the main source of information that can help to understand epidemiology of HE infection in the region.
HE infection appears to be prevalent, yet grossly underestimated in Odisha state suggesting the need for robust surveillance and disease prevention activities for HE in similar geographical locations in India and elsewhere.
